The large family encoding POU transcription factors has been described in several species. In particular, class III POU genes regulate critical steps of vertebrate and invertebrate neurogenesis. A novel amphioxus class III POU gene, AmphiBrn1/2/4, has been isolated and its spatio-temporal expression has been reported. AmphiBrn1/2/4 is first expressed in the dorsal epiblast, then throughout the neural plate except for a gap at level of the anterior region of the cerebral vesicle. Transcripts are also detected in the primordium of gill slits, pharynx and left Hatschek's diverticulum. q
Results and discussion
POU proteins act as transcription factors during development, and in particular, those of class III play fundamental role in neural development (reviewed in Ryan and Rosenfeld, 1997; Schonemann et al., 1995) . In invertebrates, POU III proteins are expressed both in nervous and non-nervous structures (Chavez et al., 1999; Fukuta et al., 1993; Bürglin and Ruvkun, 2001 ). The only evidence of class III POU proteins in vertebrate non-nervous structures was demonstrated in zebrafish (Hauptmann and Gerster, 2000) .
To analyse POU genes potentially involved in the control of amphioxus neurogenesis, we have cloned a homologue of class III POU genes, AmphiBrn1/2/4, in Branchiostoma floridae. A fragment of AmphiBrn1/2/4 was amplified by polymerase chain reaction (PCR) and was used to isolate a cDNA clone from 26-h embryos cDNA library. Sequence analysis revealed an open reading frame with high sequence similarity to the known class III POU genes. At the same time, Northern blot analysis performed with total RNA from amphioxus adult identified a single major band of 2.7 kb (Fig. 1C) , and in accordance with the data from the corresponding vertebrate genes, AmphiBrn1/2/4 is not only present during development but also in adults. The predicted AmphiBrn1/2/4 protein is 410 amino acids long including a POU domain (Fig. 1A) and is .90% identical to those of vertebrate class III POU genes. AmphiBrn1/2/4 POU domain is highly related to that of rat-Brn1, rat-Brn2, ratBrn4, Xl-POU3B, 95, 92, 95, 93 and 94% amino acid identity, respectively) (Fig. 1B) .
Spatio-temporal distribution of AmphiBrn1/2/4 was analysed by whole mount in situ hybridisation. Firstly, AmphiBrn1/2/4 is detected in dorsal epiblast at the midgastrula stage ( Fig. 2A,B) . At the onset of neurulation, transcripts become strong posteriorly and span to the anterior region of the neural plate (Fig. 2C,D) . Soon after hatching, AmphiBrn1/2/4 expression is strong at level of two transverse patches located in the most anterior region of the neural plate, separated by a gap of expression (Fig. 2E,F) . This expression is similar to that shown in the cerebral vesicle by AmphiOtx (Williams and Holland, 1996) . In late neurula, AmphiBrn1/2/4 is restricted to the roof of the anterior region of the cerebral vesicle, whereas it is absent in the respective floor (Fig. 2G) . Two large nerve cell bodies expressing AmphiBrn1/2/4 are visible just posterior to the cerebral vesicle (Fig. 2I) , and belong to the primary motor centre (PMC) (Lacalli, 1996) . In late neurula, left Hatschek's diverticulum, anterodorsal pharyngeal endoderm and a small group of ventral endoderm cells which become the first gill slit, are labelled ( as well as in dorsal and ventral neurons (Fig. 2N ,O,P), probably corresponding to the ventral and dorsal motor neurons expressing amphioxus islet (Jackman et al., 2000) and AmphiMnx (Ferrier et al., 2001) , respectively. From 15-day old larva until metamorphosis, AmphiBrn1/2/4 mRNA occurs exclusively in the neural tube (Fig. 2S,T ).
In conclusion, AmphiBrn1/2/4 is a further addition to the neural marker genes illustrating homologies between amphioxus and vertebrate neural tubes, particularly in the most anterior region. Furthermore, AmphiBrn1/2/4 expression pattern shows interesting similarities to the expression of some motor neuron markers, such as amphioxus islet and AmphiMnx.
Materials and methods

Obtaining and culturing embryos
Adults of amphioxus B. floridae were collected in Tampa Bay, FL. Gametes from electrically stimulated adults were fertilised, and embryos and larvae were cultured at 238C in laboratory culture (Holland and Holland, 1993) . floridae (Max-Planck-Institute, Berlin). Two cDNA clones of approximate sizes 2.5 and 2.6 kb (clone identification numbers MPIMGp53132O15 and MPMGp53139B17, respectively) hybridised strongly and when sequenced were found to be derived from the same gene. The longest AmphiBrn1/2/4 cDNA clone (39B17) (GenBank accession number: AY078995) was used for all experimental procedures.
Isolation of a
Northern blot analysis
Total RNAs (20 mg) from B. floridae adults prepared with Trizol (Gibco), were electrophoresed and blotted onto Hybond N membranes (Amersham Pharmacia). The blot was hybridised at high stringency with 32 P-labelled AmphiBrn1/2/4 cDNA clone as probe.
Whole mount in situ hybridisation and histology
Antisense digoxigenin (DIG)-labelled RNA probes were prepared against an AmphiBrn1/2/4 cDNA clone. In situ hybridisation and histological sections were according to and .
